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Abstract
N . . : .
. A series of studies of 6 to 18 month old infants is presented.
— o They are addressed to documenting and evaluating Piaget's account of
) \ « M
? tlLe development of levels of object awsreness. The studies were focussed
r- on twvo types\of ﬁfenémena. One marks for Pleget the emergence’of the
L
beginnings of a sense of cbject permanence, a level intermediate betveen
awareness of objects as "pictures" and awareness of objects as such.
The purpprted phenomenon is that when infants first find an object hidden
- in one place, they will search at that place when the object is then
- J
hidden at a second place. The second set of phenomena involved looking
at, i terms’of a system of levels, infants' responses to seeing one
/ .
;;\ ubject disappear and finding a\different one. Examinaticn of the two
1;Ak~ types of phenomena generally supported Piaget's notion that the.e is an
{ g
. gr.‘j intermediate level of object awarcness, one where infants sense a definite

@\‘ﬁ but diffuse connection between successive appearances of objects in time

{f:} and spéce. However Piaget's hypotheses about the particular nature of

“P_;; object awareness in that intermediate period and the meaning and role of
§? y, action need to be clarified. A call is made for simultanecously pgrsunng
£§:~3 a search for descriptions of levels of mindedness and descriptions of the
levels of stimulus information such minds are attuned to.
™
' /
#Presented to the Merrill-Palmer Institute Conference on Research
and Teachlng of Infant Levelopment, Tebruary 6-8, 1975.
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ON ITVEIS OF AWARENESS OF OBJECTS IN INFANTﬁ'hNDxéfUIENTS THEEROR,
‘ Gerald Gratch
University of Hou§§on

A wise friend provided a point of depqmtur&:for this tal¥ abogt the
studies my students and I have conducted on iqfants ané Piaget's object
concept notion. He reacted to my struggiing to tell him what we have
been about by saying, "Oh, it's likeitﬁe situation of the British anthro-
pologigts of the early 20th century,"” oIn other words, we have heen on a
lonz trip into the junéie, have seeg mggy interesting things, and now have
to find a waykof giving cormmon mganipg to the exotica we have experienced.
My pretentiégé title signifies m& struggle.for meaning. It would be
éppropriate ?or a paper I disQoveréd I was not ready to write. Insﬁead,
I”li primarify dwell on the two types of phenomena that I have worked wi?h

in terms of a notion of levels. You will find me sometimes using levels in

} - -

a Piagetian:sense, lev?ls of mindedness; sometimes you'll find ms'ﬁsing levels
. Bt
* ' //

like the Gibson's (1966, 1969), levels of information in the stirmulus arrey.

‘However, I'ﬁl leave it to you, or to others, to reflqeﬁ'on the natufc and

e

virtue of dgnotion of levels. I primarily will 4ry to convince you that the
- - P N

henomena we have been working with arc interesting.
A ]

I stayted off on my trek almost'iS years ago. It was an exciting time.

The importance of infancy was being trumpeted on every side, headlined by

such phrasgs as "imprinting," "

early experience, critical periods.” The

prircipal tnings to be discovered in the ”far-oéf-land" seemed to be the
origins of social feeling and thinking, those distinctive characteristics
that makc;us human. I, like Burton White in his address to this conference
é number éf years ago (1969), felt that Piaget's account of infancy, parbi-

cularly his story of the development of the object concept, was the best

}xail&ble "ethnography" to build upon. Mest simply put, Pinget seemed to
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ticn between the infants' acts and the situations in which they were acting.
‘took in a broad compass of settinés and issues of adaptation.’/ﬁurther, Hq

‘banners of that‘tAme. T@ey séemed to say that an answer tc some large question

2

say that one cannot love others cr think about them unless one knows “hem as
distinctive permanent objects. One cannot relate objects to one another
spatially, temporally, cr causally unless one has a sense of an object. ™ To

quote Piaget, "As Mr. Brunschvig says, 'te conceive of space consists first

"of all in furnishing it.'" (195L, p. 183). : ,

The Piaget (1951, 1952, 1954) of the infancy books appealed to me. He’

nade infants very real. A given observation enabled me to see a detailed rela-

I often felt as if I could literally re-enéct the infants' attempts to make
sense of the situations and thereby know their experience., The 3bservations
brought a éegse of proportion to the period of infancy. Perhaps it was my

fault-~I don't really think so-- but I sensed something magical about the

of adultyiife was contained either in infantile experience or in the congenital
make-up of infgnts. biaget took a much more modest stand. Eaci period of life
has its functidn. Like such American pragmatists as John Dewey and George
Herbert Méad, Piaget has a view of deveiopment in which each period results

in an achievement that sets thé stage for re-achieving the goal in a larger
context, the idea of verticai decaluge. iike Dewey and Mead, he rejected both
empiricism and nativism and yet tried to use the wisdom of both. Before there
can be cxperience, there must te an idea in some sense. But the idea is smnll,
a limited one. In growing up, one dues more than concretize the pre-formeq
competence, cne enlarges ané transforms,thé idea. While identifying and
giving clear meaning to the periods of life is'easier said than done, the en-
deavor promised order and sense to me.

One way of looking at Piaget's (1954) approach to formulating the key

achievement of infancy, the attainment of the object notion, is to focus ¢n
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. threc age-graded observations Piaget made. Two of the observations have - 7
- —,

-

been commonly made. The third one is a relatively uncommon one to wﬁich
Piaget attributed great importance and was my own starting point. v

The first common observation is the "out-of-sight. ouh-of-mindedness" of
fhe 6 month old. The observation is interesting becmuse such babes can sit
up and reach for what they see more or less well. Even more to the point, if
they see a’desirable object that is.partially obscurcd by a cloth, they cén
remove the clothad gain’tﬁe object. ' Yet desp;te their aanrént pessession
of all the requisite skills, they’will—not_retrieve the object if it is com-
pleéely cuvered by the cloth. Piaget's aaalysis of this event is quite r@dicalL
.He chooses to believe that it indicates that iafants at this and carlier ages
are not aware of objects. If they were aware.of obiecta, then they would
perceive them as "disappearablés" and would have no trouble removing them from.'
under the cover. What they do perceive #re "pictures.” They can recognize
and follow forms, but only when they arc in view. Such infants only gggggg
to anticipate the reappearance.of an object that moves behind a screeg; they
only appear to relocate the position of an uvbject they previously turﬁed eway
from. What joins the successive moments of an object are the infants recurrent
actions. The infants have no basis for knowing whether "they have ob;grved the
same ¢bject over.time or simply many different but ;imilar objects~-th€y:livé
in o world of sensed similarities, not iq a woyld in which tﬁihgs remain iden-
tical to themselves. '

The sccond. common observations have to do with pretending, deferred-imita-
- e ‘

~
~. .

~
tion, and search for objects which cannot be located ot their place of dicap-

pearance. To treat a present~thing as different than it is, to re-enqct a
non-presunt cvent, to imagine possible locations, these indicate that the
child is‘rewpresenting, is unequivocdlly thinking about an object or event.

Such clear signs of object knowledge appear -in the second year of life. To
‘ AN




Piaget, they 1nd1cate that onlv then do infants perceive and think of objects,

endurlng 1nvar1ant forms which exist 1ndependently of the 1nfant When we

observe infants act in such a manner, then we canassume that they know objects

Jamch like wé adults do. Such knowledge merks the principal intellectual achieve

ment_o; infancy, the goal of that perlod of life. The infant has the basis for

- joining the human bommunlty--he can engage in symbollc communication and form

mutual attachments. |
__To this.point, i seem to have characterized Piaget as one of'many

theorists who have argued that infants initially are aware of objects on a )

sensory level and eventually become aware of them on a symboxlc level. The

*adlcal aspect of Piaget's position has orly been implicit in what I have said

until now. Let me make 1t explicit. WVhile most theorlsts have identified the ]

problem of early object knowledge in terms of how prox1mal sensory 1nformat10n
is perceived as information about a definite distal form, Piaget made awarencss
of the object cé%féxt the chief issue. The problem is bow the infant bgcomes/
aware that the successive "pictures" are tied’together in a spavio-temporal
framawork. The creation of the framework is respons1ble for the inf ant ‘being
able both to sece objects as such and to symbolize them. Symbolization is nob
something tha% follows from the perception,of objects., The two events are
-conjbint.

The third observation serves to further bring out the uniqueness éf
Piaget's view. The observation, in Piaget's eyes, indexes an intermediate
level uf develovment. It shows the infant begin tc work on the problem of locat-
ing "pictures" in an "objective" context and .the .observation indicates the
mechanism for this achievement.

The observétipn is a relatively uncommon one. Piaget was fascinated by

the tact that when his own three infants were first able to uncover an object

hidden within their view they then would search at that first location whan the

D08086




"ERIC

PR A et Provided by ERIC

-iject was subsequgntly hidden in plain view at a se¢ond location. Piaget
could have interpreted their initial success as the critical phenomenon. He
could, like Jlunter (1913) 2nd others, have assumed that the infants were able
to éwﬁbolize, weré able to guide their search in the absence of %hcﬂbbject by
gome kind of image of the object. He could have dismissed the subscqueﬁt crror
by assuming that the infants simply had trouble keeping places in a lieited
memory store. ’ T . .

He chose not to reason in tﬁis way. Instead, he saw the observatioﬁ as
strongly supporting’his ﬁypothe§is that the infant constructs a notion of
'object througn actién. In his view, the observotion indexed the first sién
in the infant of a sénée of object permanence, a level that Qas no longer
"pictorial" but was not yet "objective." The infant committed the error because
he interpreted the object egocentrically, "a reality at disposal in 2 certein
conbext, itself related to a certain action.” (Piaget, 192k, p. €5). ?hé
egocentricity of  this lovel, stage 4, in Piaget's sik stages, is a distinct
advance over the egocentricity of stage 3.

The stege 3 infant is unable to unconfound act from thing. Insofar as he
follows or grasps a disappearing object, it is only bécause héféxtends the act
of rollowing or reaching. If the act is intérrnpted, the infant rzoyeavs the
act or.losce all sense of the absent object. The stage b infant has some sensc.
gf the object indcpend;nt of the nct. He attends to the obstacle of the cover
withous losing tracz of the objectkg?ught. But he as yet has nc clenr seénse

of the objecf as o "disappearcble,” as an object which is imeged when out of
view. kather, the screen is an index of the object. "...the screen is perceived
as related to the subject and not es related to the object..." (?iaéct, 195k,

. 192), fn other words, the infant senses thap an act on the screen will

prodice the object.. The successful retrieval of the object leads the infrub

‘to perceive it as the object of that perticular place; dnd thercfore, when
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of the object-of-the-first-place and scarches there.
Thas, Piaget interprets the error as indicating a level of mindedness in
which the infort has a sense of enduring, "permenent,” abjects relative to his
. ; p h

3

actionsn‘ The objects have no individucl identity. They are not known as inde-

- pendent entities locatable at many possible pilaces, but_rnther the object exizts

as multiple similar entiﬁies. Piaget hypothesized that he was knowm at that

time as "daddy-of-the-window," daddy-of-the-study," etc. (Piaget, 1954, p, 63).
/ . . . N
I now more or less have brought you to the place where I was when I began

my investigation of infants. I wasn't too clear what an otject concept was or

-

whot action was nor har the two were reloted. But I was clear that Piaget
thought that something very ;pecial wWas iqé&xed by the developmental concorgance
of the cbility to uncover a hidden object at one place and search at that pl ce
wgeq>£he dbje?t was subsequcntiy hidden at a sccond ploce, what from now on
I'11 cell vhe 4B error. If Piaget was right, therein lay the origins of objeet
khowledge. I could ignofc babies less than six months of age and study the A '
phenomenon. /

/

Further, I sensed that the virtue of Piaget's stage claims lay not in the

discovery of age-graded sequences of performance but in the discovery of counier=

/
intuitive intermediote steps in the seguence. Pioget invoriably identifies
tharee stages. There is o preliminocey, o preconceptual, phase in which the child
écts on but hos no cense of the pzoblem; There is a final phase in walch the
solntion to the problem usually is immedintely obvious, e.g., "perception” éf
the conservation of 1-1 correspcndence. ThHe intermediate phdﬁe marks the

~ 3
N . . f .
beginning of 2 sense of what is the problem. But there is wlways something
-
‘ *
cowiter-intuitive that the scemingly smort intermedicte child dees thot reveals
that he is only into the prcblem. Such a child does not really understand the'

problem, and his crrors give indications of the processes which underlie the

sees it disappear at a second place, he codes the event as a disappearance 1'

- LIV
T
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course of develoruent. -

The AB error waé counter=intuitive. It occurred when the baby {rst sue-
ceeded at A, 5nd Piaget(}escribed the baby as alertly watching the dis qnpnqi neesn
at A ond B. The beby's monual act of finding the tny ot A was supposed to
determine its nature“and location, the phenomenon was supposchto revcél\the
¢ridical role of action in the construction of thc concept of obaect

My scarch of the literature revealed that, only Piaget had c101mod to have

made ths dcvelopmpntal observation. My path was clear. I would ﬂttempt to

confirm Piogct‘s obsexvation. If I was successful, then I would attempt to
confirm his explanation of %he phenomenon.

I decided to do a short-term longitudinal study in which I would begin at
% point nhere the infants could not find an object hidden under a cover and
would stop when they could easily find it wherever they saw it disappear. A
student, Bill°ianders, and I set up a series of tasks. We would first tést to
sec if the babe could find the toy ot A. If he e’/ould find it twice {'in'z*~ roW

at A, we wonld hide it at B. If he could find it twice in A row at B, we woild

i

then hide it marce or less randomlx\dt A or B 10 times to sece if the bn}e ccuid

find it wherever it disappeared. When the infant could do all these éhings in

o successive sessions, we'd stop. If the infant failed to Lind i,71e toy at A
. /

thon we would follow Piaget and first partially hide the toy ard t}en hide the

|

toy completely just before the infant grasped it. We @ventually J’l ied 13
infants every two weeks. Typically, we shorted when the infants i

re about 6
months of ape ~nd stopred whenzthey were about 11 montks of age.

The upshot of this study (Gratch & Ianders, 1971) n;;\Eﬁaq/we confirm@é
Pizget's AB observation and mnde s number of discoverics of our own waich werz

relevant to Piaget's theme. In the first sessions, the infents would fail to

find the objec1 hidden at A and then would pull the p&rLlally—hldan obaect

out-from-under the cover. We then went on to the task of pnv011ng the toy while

v
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the intant was renching for it., However, somctimcs we werce slow and dropped

the cover only aftcr the infant hod grasped it. The infants'did not remove
the cover. A toy in hand did not secem to cqual cven one in the bush." That
sconed worlth pursuing and we changed our procedurc so that we consistently

Jeoppr 3 tle eloth only after the infant grasped the toy. W continued to dis-

cover that they would rebricve the objoct if they saw a portion of it tut would

~nob retvieve it if they had it in hand but their hand and the toy was covered.

I note, as an aside, thot in a subsequent study (Gratch, 1972), I+ locumented

that the covering o8 such was not responsible for.this phenomenon. ¥then the -

~

cover was tronspurent, O month old infants would reblricve the toy. Uhen the
i - - , A

. ) ga : !
cover was opague, they were far less likely to do so.
.

Thus from the very outsqt of our attempt to follow P;dgct, we é&gTEd to bé
finding ovidence that infanté who had rclotively well-developed abilib§e§ ;b
rcacﬂ 2ud grasp fo Qhat thpf saw and who could dea} with obs#acles did not
sech to be able tu cupe with an object onec "t disappeared frsﬁ view. WHaving
the object in han‘, while certainly providing the infants with some kiﬁd of
informotion, did not appear to be providing intormation about objects as such.
There was nothing cbout the touchued objuct that implicd its "sec-ableness” and
there was nothiag aﬁout‘thu disappecrance of tle object from sight which implied

its "touchableness" or "seeableness.™

S w aom o ~ -
N
-

'To,give you some scnse of the time course of somc o»f the phenomenon found
in Lur longitudinnl stﬁdy, I shall now describe the median age at which certain
events first appeared. Almost all infanté found the partially;covered object
in the Jery first session, 6 months, 20 days (6-20). Infonts then found the
object when it was covered after they grasped it €7-18). fhen, they made the
AB error (8-02). TIater, they would take both sides into account when thé object
woas hidden ot B. They would éithcr lock at both B and A when the object was out

of sight »r they would touch one cover and then pull off the other cover (8-15).

;‘-’\i)l(‘;i 0 !
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Still later, they would scarch directly at B (9-08).

The AB error occurred often in a session and occurrcd in many sessions.
The infonts only gradually learncd bto take the B side into account. When, in
the eorly sessions, they made the AB error, they would not try to correct

v

yd
Eggmséiyes by searching ot B, When they first successfully scarched at B,

B
— T

hiding the toy at A would then lead them to search at B. They were learnihg

o new sppcial‘pl&éea as opp;séd to lenrning to‘éagrch where the toy disappears.
AL this point in the talk, I showed the audience video-taped cxamples of

infants wha ﬁlertly watched the toy disappear ot B, stared at the B cover

.\ momentarily, and then turnced to the A cover, watched it, and took it off as

soon as it was|within reach. The reader, and I, are at o disadventage 2t this

point because this concretization of the AB phenomenon and the circumstances

surrounding it $re jmportent to thc general theme of this paper, the monifest, .
\ T
) - - \ »
"renlity" of tho phenomenon~I report on. You have to toke my word for it.

Babics orten moké the mistake in such & manngr. Morcover, there are two points

!
‘T would like to m?kc ebout, the circumstanécs surrounding it. One is so obvious

T

\ ]
thot you may think me simplistic for makiLg it. When the toy is hidden, the

|

exnminer must be\sure that the infant is éttending to it and its dizegpearance.
N\ \ | .

I reke the point because ouly under such circumstances can one fecl that the
infant who fails to> search or who searches in the wrong place does so becsuse

l

ve may understand objects in a diffcrent;way than we do. While I do not kiow
how often infant rescerchers deal with the infants they study, Fletcher (1965)

. [ : .
has amply documented that a long-line of infra-human primate researchers

failed %o keep this elementary idea in mind. The second point is that when
sne has the infants' "eye on the ball" of the particular-gamo, then a host of

potentially distracting events can ovaur which do not interfere with the gume.

\

\
The video-tapes showed us taﬂking to the mothers, to the babies, to people

bechind partitions, all without distracting the infants from the.. task. This

\
§
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is not to say that inrants will not be distracted. For example, like Charlotbg

Buhler (1930), we found that the examiner could talk back and forth w1th ob-

SCrVers sxttlng behind a portltlon when we worked with 9 month 51ds, but 12

A

month Olds were vUry likely to be concerned about those distant VOlCGS.\ Rather

)

the poant I am trying to make—is that one need not be overly concerned with
strict, standardized procedures. Thu key issuc is not stand wrdization, but

mul,h')du that are sensitive to whether the infant is in ?&ct d01ng what he is

being asked to do. In any case, Landers and T uonixwmud Piaget's )bSOqutlon

.

ot the AB error.
X : ' .

Given the existence of the AB phenéEenon, ny studenfs and T set off to

evalunte Diageb's explanation of it. It was a peinful process,becouse we o
- N .
. ~ N \
Aid not feel we understoc® what he was claiming. Ve understood some explena- .
\ - . . :
tions hg rejected and ve understood some particularitics of hi

/

’

/ . Tt
t

Piaget clu,mud that the phcnomenon was not a matter of forgetting but

éxplanatibn.

Phese became our focus.

rather had to do with the failure of the infant to register the information
that the objeét had disappeared ot B. If foréétting explains the error, then
its likelihood should very directiy with the length of.£1m¢ the object is out
of sight. We might not be eble to show Piaget was right, but he did give us

the possibility of showing he was wrong, a decided virtue in so ygrand a theorist.

\ We studied 9 month olds. The toy was plqgid in the well and covered aﬁa then

A \

the infonts waited either 0, 1, 3, or 7 secsnds before the tray was slid within

— \\
their reach. Different groups weré exposed to each of the delay conditions,

S d
R O

They did not differ in their ability to find the tcy when it was hidden at A.

Table 1 shows what happened when the toy was hidden at B.

ot
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Two things arg very clear. The O-second group did not err. As you can sec,
11 of 12 infonts had a O-run score, indicating that they searched at B on the
first B-trizl. Second, the grect majority of the infonts in the 1, 3, and
7 second csnditions searched at A on at least the fiﬁst—B tricl. The patfern "
5£ results bdoth provides support for Plaget's claim end doesn't. The support
comes from, the faét that a seven seéond'péribd,\ which is reall&lquit long,
28 well as a 3and 1 secaﬂd period were cqually likely to lead to error.
‘Further, patterns of attention l‘ | > Auring the delay periods conformed
with’Piaget's notion. Younger .iu.unts were iikel& to both err and to look at A
__almost &s soon as the object disappearcd, holding thét orientation during the

\ delcy period. Oldgr infants vere less likely to éhow such a gazing pattern and
were likely to err only when they were somewhat inattentive during the delay o
per;pd. Thus, bhe younger iﬁfants seemed-to be erring becmuse they failed to
moke sense of the disappearance of the cbject at B. .

i, -
Piaget's theory also prédicts that the O-second infants should err. Ve

~

initially thought thot the failure'to err might be an artifact of our hiding

/
£

procedurc. %e induced reaching toward the ploce where the toy was being hidden.
| Wc‘thoughé sucp reaching plus tﬁe sliding tfay might frceze the babes on the
B side. Howéver, changing the procédure by restraining the reach and not
; “ .
sliding the tray did not lead O-sccond infants to err. On balaonce, we don't
think this rerult invalidates Piaget's hypothesis. We find it casier to be}ieve‘
thot succcss in the O-second condition is based on a stage 3 level process, an

extension of the visual and bodily point that is set in motion by the hiding.

We don't want to push the interpretation but do note that Harris also has

pursued the forgetting hypéthesis. In his firat si.dy (1973), he believed he
~ showed Piageﬁ\Was in errorL In 2 subsegquent study (in press), he has come to

believe in the merif of the iden that infants of this age are perceiving\the

-

displecements of objects 1n~axﬁayuyery different than we adults do.
£ S A ;
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Piaget's account of tue AR error places great stress on th/éction of
manually finding the toy at A. He has repeatedly emphasized ;hat this ﬁénual
act determines the infant's failure to register the hiding at B. Ianders (1971)

gSSkfup this point by attempting to compare active search at A with observation
-2 N N A
of toy disappearance and rrappearance at A. His study of 9-monthfold infants

\

is inconclusive primarily because his observer group also actively'searched at
A on_some oi the trials.
_ Evans (1974) took up the same question in a more direct fashion. He com-

pared L groups. Two actively searched at A, one twice, the other 5 times. The

e
e

others watched the toy disappear and reappear at A either 2 or 5 times. The

/

fnﬁmher of Ss who erred in each group vas approximately the same. Thus Piaget‘s
emphasis on the role of active search seems misplaced. The key event that
I ? -

cseems to determine the -error is the observation of the disappearance, and re-
I

appearance of an objeci at A. Again, ve don't think this in%alidates Piaget's
central thesis, but we think it calls for a greater emphasis on the role of

thé stimulus displays the infant sees than Piaget provides. I'll retwurn to

R

this point at the end of the talk.
'As I have tried to indicate. these studies were very "stimulus bound," |

Piagel's obgervations and ?rguments dominated our efforts. We zradually began-

1
to "de-center." We gradually began to wonder more and more about what kind of

osbject was leading our infééts to be so spati;lly disoriented. ¢
Appel (1971) did the first of these studies. lle w0ndeféd whether the
searches we observed had anything po do with an object being hidden, In other
words, he got to tﬁinking on a decidedly non-E&ageEian line. He reasoned that
infants must comg;to our situvation with a long history of discovering that if .
you pull on a cayer you might find sometning interesting underneath it. He
decided to see what would happen if he hid "no toy." 6ne group of 9 month olds

sav a toy hidden in a box which then was pushed in front of them. Another

group saw "no toy' hidden. Ialf saw a covered box. He rapped on the front

pagid
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of it and pushel it toward then. The others saw hin "hide"” his empty hand

\( and withdraw it. aprcel was wrong. The "no toy" groups‘did not search on
\ 5 trials and the toy group searched on 2ll 5 trials. Our babies searched
\ anly when n t>y was hidden. But then he reversed the conditions. The no toy-

\ \toy infants scarched. But 8 of 12 toy-no toy infants attentively watched "no
\ \ -
\ +oy" hidden and then searched. If bebies search for the disappearing toy,

i

- \‘wc should not have found that result. The LB phenomenon night be the, sane
! kind of event. Before exomining this question, Appel observed 12 month olds.
The results werc quite different. 12 month 5lds searched only when the toy

was hidden ond did not search when "no toy" was hidden; they really seemed to

hove their "eye on the ball.’

Appel then extended tie study to the 2-position case. Nine and 12 month’

old infants saw o toy hidden at A 5 times. All found it. Then hg;ﬁ,saw”gtr

tay hidden -at B.. Half simply saw fppel rap on the fpanﬁ“Sf the c:vered B well.

The study praduccu a mixture of clear and pecullar thlngs The 9 month

olds vho sav & toy hidden at A were far more likely to search at A thon were 9
month olds who @il not sce o toy hidden at A. Thus hiding o toy at B wos im-

portont in the AB error, the activity of hiding a toy at B was morc than &

; |
aiffuse signal to the infant to pull the A cover. Further 12 month olds who
. A

saw o toy hidden ot B searched at B.‘ So much for clarity beceuse the 12 month
51d "no toy" infants searched, as did the 9 manth olds, sometimes at A, some-~
times at B, sometimes at A and B. They did not re“uoe to scarch. The éeemingly
simple complication of 1ntroduc1ng bwo places made the 12 month olds less than
"elcar-eyed." While the result is very generolLy consistent with Piaget's
aceount and a xecent study by Harris (in press) of children in this age roange,
we arc less than clear why the 12 month Jl&lno toy infants searched and why the

9 month olds were for less likely 9 search at A simply because "no toy" wes

hidden. '

ANOLY
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vle did not purzue those interesting'leads. Instead we did anothner study

keyed to an aspect of Piaget's reasoning. Piaget seems to argue that finding

a toy at A marks it as the toy of that place. Evans and I (1972 reasoned that

o o ;
if we hid a discriminably different toy st B, 1t would not “beseenmas—the—toy |
. j

N

/ -
of the A-place and the infants would not be likely to err. Alternatively, if

i
!

I

hiding the same or a different toy at B are equally likely to lcad to the AB

error then one would have to conclude thet the error had to do with spatial
- 1
|

el
1
!

7gifficu¥yies rather than object-conceptual difficulties as such. The result o
this iﬁ?estigation of 9 month olds was that infants were equally likely to err

under the 2 conditions even though the infants in the different toy condition

-

appeared to definitely notice that a neu tey was hidden at B.

nile this result seems to indicate that the infants are having difficuls
ties uith spatial locations rather than with the problem of knowing that one-‘
and-only-one toy is being moved from place to placg; the issue is unresolved.
je have seen infants who uncovered the foy at B then remove the cover at A. |
Certainly in their case, they searched vhere the tdy:disappeared but\&id~ngt,
seem to appreciate that they were dealing with only one toy; Moore (1973)

nas been actively pursuing this issue, claiming that the AB error is indeed a

result of o failure to understand the identity of ‘ebjects. Ve eagerly await
a full reporving of his findings. :

At this point, I hope I have convinced you that the AB phenomenen is d real
developmental event and that study of how infants keep track of objects inj space

must be an integral part of any iqvestigation of tne development of objec
awareness. i‘don‘t think the investigations I have reported on clearly cﬁnfipm
or deny Piaget's
olds or the role of action 1n the developmenﬁ\of object notions. I am an\ready
to consider the second type of phenomenon j% have been working with. Off of

our work, iy students and I decided to approach the question of levels Py ano

ideas about the lack of éﬂgffness of object identity in |9 month
' ’ |

ther

voute. Ve chose to examine the kind of relation infants perceive betuden the
f !

dH0i6
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the specific object that disappears and the specific object that reappears, an
irsue that Fiaget never attacked in a concerted manrer. LeCompte zud - (1y72) <

this in a simple, direct fachion. We observed the reaction of 2, 12, and 18

month old infants to repeated cycles of the following situation. On three
occassions, a toy was hidden in a box and thé infants found it. Then the toy

was hidden, but the infants found a grossly different toy. We assumed that

the ages chosen corresponded roughly to Piaget's stages 4, 5, and 6. We devel-

~oped a way of thinking about this little world which we used to code what

happened.

We reasoned that an adult sees the disappearance of a toy into a bcx and
the subsequent reappearance of the toy in the box as a single event. The adult
has the idea that what goes into the box will remain there in the same fofm.

The disappearance oé the object séts in motion thé subsequent phases of that
unitary exgpectation, Iherefore when the adult uncovérs the well and sees a
different object, he'll be surprised, i.e., he will react suddenly and intensely
éo the missing‘stcp in the invariant sequence of events. He'll then react to
the new object by wondefing where fhe other one is and what accounts for the
appearance of the unexpected object. He may search for the missing object,

ask the experimenter whaet he did, seérch the box for a false bottom, etec.

Given Piaget's cheracterization of stage 6, we felt that such infants wﬁu&d
react much like the adults I have described. Further, Piaget's theory also
indicates that there should be two other gross, and lower, levels cf reaction
to the trick. The second level should be one in which the infaAt is not aware |,
of a unitary disappearance-reappearance scequence. The child should only haove.

a contingent sense of the two events, they usﬁally belong together, and no
sense of why they arce united. Such a child should not be surprised. He shSﬁlg
slowly become puzzled as hc/hésim;lates the fact that the new toy is different

' ¢ . . y
thon the one he was set to sec. Further, because he bas ne basis for imaging

90017
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the ﬁlssing cbiect, he should not search for the missing one but instead should

focus confusedly on the new toy. In other words, these were the kinds of

4

reactions we expected {rem infants Plaget would characterize as beéing in stage
]

4 cr 5. Ve visualized the third and lowest Jevel as one in which the child
wouid have an appreciation that the two "pictures” were differcnt but no sensec
'thét they had to belong together. Suchtinfants éhould attend to the new object
as 2 novel event. They should stare at the toy prolongedly, examine it; but
not e distressed b& i%s presence. i

Given these hypotheses, we constructed two scoles. One, the puzzlement

scale, (see Table 2), is an éttempt to describe the infants' initial reaction

to the sigh% 2ond perhaps touch of the toy. It consists of 6 categories. 5 is
surprise, 5 is definite puzzlement, 4 is mild puzzleméné. Cotegories 6 thrcugh
4 21l imply thot the infant has some sensc thot a violation of the connzetion
. 3

betweun the toy thoat discppeared §nd the toy that rcappeared has occurred. 3 is
definitc noticing, the novel rcaction I described earlier. 2 is recognition,
n short definite look at the cbjcet, and i is an automatic look, a uick casﬁal
glance at the toy. Category 3 implies & }onsé of change oq objeet but no sense
of violiation, 2nd the other two categories imply no sense of change.y

The instrumental 3ca10—(soe Table 3) describes what the babics then ?ent
cn to do about the toy in front of them. It hos 8 categories, cnly 6 of which
are relevan£ tc our purpose. 6 involves a gnestioning foeus on bobth the exper-
imenter ond the missing toy, as if the in#&nt'were looking for a causz. A
5 invelves a focus on the missing tuy. /Both 5 and 6 directly imply some form-

of representation of the missing btoy. L is a transitional catcgory, the infant

neither sceepts nor rejects the toy in the box, implying the infant is troubled

i
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but has no sense of the missing toy. 3 refers to examination of the toy, 2 is

appropriate use of the toy, and 1 is stereotyped play with it.

—Jnee ageiny I used video-taped incidents to concretize the phenomena em-
/
bodied ir these scales, and we cannot share that medium here. But I would like

to poﬁnt out several things about the scales. One, which I am sure you have

sensed frun reading the scales and imagining what you or a baby might do when
\ . )

tiieked, is that the judgements are not easyxtb meke. They demand that you

_idﬁntify a particular pattern amidst meny on-going events. However, certain.

-

i - .
aspgcts Jf the scales are fairly clear. While distinctions between surprise,
- t z

/ \ .
definite puzzlcment, and mild puzzlement may be hard to make, one can readily

distinguish vetween a frown and non-puzzled looks §qch as a stare or a glance.
: \
_ [}
Secondly, it is easy to discriminate between an infahit who ignores the toy in

the box znd searchps in and around it and an inf'ant who focuses confusedly on

the toy in the box and an infant who takes the toy and inspects it systemati-

s

cally or simply plays with it. The phenomena are not hard to find if one looks

for/thcm.
/

, Figure 1 presents, in graphic form, the genefal result that we found in

the study. It presents, on the ordinate, the puzzlement scores, our judgementsl

4/' \ ~

’
a @ = e wm = em (- s as s e an = e o -

- e e e v o = e e m e e m e = e

of the chlldron s 1n1t1al reactions. On the abseissa you can see that the
1n1ants on the non-trlck ﬁllul{i-trl&ls 1, 2 3355, 6 ,7, and 9-- tended té get \
scores of 2 and 3, i.e., they tended to stare, briefly or at length, at' the toy.
However on trials 4 and 8, the éfiék trials, infants of al. ages reacted differ-
gntly. The mecan score fgr the 18 month olds w@s gbout 5 on the first trick and
the sco?e for the 9 and 12 month olds was about 3.5. Comparable trends wore
present on the seccond trick, with ths 12 month olds‘booring higher than they
AN

RN R ~ \

«
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did before. Ve had expected thet the infants, at least the older ones, would
be distressed on the trials after the trick, pverhaps even being puzzled over
not being tricked again. While a few iﬂfants did react to the trick on the
subscqﬁent non-trick trials, %igure 1 indicates that\most quickly acted as if
the trick had never occurred. The trends for the instrumental reactions paral-
lelcd those of the puzzlement reactions. I'll not report them beceuse I would
only be presenting more means, and a better way to indicate how éhe reéults
of this study conforwed to Piaget's description of levels is to taik about
individuals. Ten of 12 18 month olds, on at least one of the two trick trials,
reacted with surprise or deep puzzlement, séores of 6 or 5, and then searched
for a cause or the missing toy, scores or 6 or 5. Nine month olds also acted
as if they had a notion of the connectedness of the disappearing and reappear-
ing to but their sensc of the connection seemed more diffuse. Eight of the
i2 9 month.olds, on at 1e$st one trick trial, either reacted with mild puzzle- '
ment, & scors of L, ur subsequently questioned the toy they found, 2 score of U,
Finally, the respcnses of the 12 month olds was both intermediate ;nd more
variable. Thus, looking aélinfan£s‘ reactions to the trick in werms of our
rating scheme led to results which generally conform to Pioget's account of
the developrment of the object concept.

Saal (1975) sct out to examine the phenomena I have just preseﬂted in two
ways. on the one hand, she chuse to extend the age range, studyihg 6 month
olds as well as 9;\i2, and 18 moﬁth_olds. On the other hand, she varied the
nature of the vbject change. In the LeCompte and Gratch study, toy 1 and toy
2 were differcent toys. Saal replicated th;s condition, using a small drap ’ -
plastic horse and a relatively large colored block which contained a beil. The
other condition involved a change in the dolor of thaiblock. She had 2 number
of hypotheses, one of the more cntertaining béing the possibilit-y that the

gross change would be interpreted as an object exchange vhereas the color

'
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change.prld ve interpreted as 2 transformation‘of the sare objpct. I'11l not
élaborate her various hypotheses vecause to her disa&pointment the two change
conditions did not produce differences in responses to the tricks.

) Table L presents the results of herustudy; where the two toy conditions

A}

. . .
v e e e e e e e o a m e e = - o -

are cullapsed. There are two interesting trends, both statistically signifi-

‘ cant. If you lovk at the puzzlement heading and the third column under it,

the mean of the two tricks, you'll note ithat the scores for the 6 and 9 month
olds are about 3 gﬁd these scores d;;fer from the scores of the 12 and 18
wonth olds. In other words, only the 12 and 18 month 51ds tended to recact to
the trick with puzzlemeﬁt vhen they first looked at the toy. On the other

hand, looking at the comparable mean column under the instrumental reaction

'heading reveals a different picture. Onli'%he six month olds tended to not

show signs of distress over the new toy. Tle six month olds tended to have

- B

scores of 3 or less vhereas the 9 qégthAq;ds rere moré likely tc get scores of
4, tehaving much like the 12 month olds: {In other words, once the 9 month

olds tock the toy in hand, they often were distressed by the change. But
looking alone did not provokd the distress. ths is an intriguing result, one -’
much like that reported by Schaffer, Ggpénwood, and Parry (1972) in another
context. In each session of a longitﬁ&inal study, those inves{igators repeat-
edly gave the ipfant the 6§portuﬁity to sce and handle an oﬁject. Then the
infant was given a different colored copy of the toy. 'There was a substantial
change in the infants' reactions at around ages 8 and 9 months. At younger N
ages, the infants would starc longer at the new toy thaA the old toy, but they
would quickly snatch it up, as if the novel objeét were more interestiné than
the old one. At 8 and 9 months, the infants would stave ;Ven 1anger at the

-

-~
~
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new toy than they did at youngériigng}but more importantly, they would reaéh
far more slowly for it, Thus, the sudden appearance of a new toy led them to
be wary, they gave the toy a different meaning than did the younger infants.
Saal discovered two other things I'd like to mention. She trickeé a few
babies at each age on the very first trial of the geme and got comparable age
trends, In other words, the reactions I have described do not appear to be a
function of the partipular sequence of trials we uscd in the I2Compte and Gratch
(1972) and Seal studies. The infants appear to come to the game with a set,
Q’SCheme, that determines how they will react to the trick. Sccond, at éhe
end of her trial series, Saal played one last trick with some of t@é\babiés.
She hid a toy and the infaents found nothing. . The infants' reéctioAs to find-
ing nothigg wé;c comparable to-their reactions to finding a different toy.

I hoave now gnded my trip and return to my original metaphor of the Jungle.
I hove repeatedly cmphasized the phenomenal because I feel clear at that level °
and I think thé virtue of Piaget's approach to the problem of object knowledge
lie; in important part in what phenumena he chose to study and how he studied
them. 7 - ,

Piaget studied the problem in a dircet way. What the exXaminer does,.what

the infant dozs, what the situation is, all tend to be in plain view. The

events arc not obscured from the subject, the examiner, or the obscrver by

A}

elaborate machinery or complicated indices of the ebents.

Piaget sen§eqﬁphat the task of the infant is not so much that of object

A

recognition as that of keeping track of objects. Wefséiﬁom get o clear view ',

on

of things, either because we or they are on the move. While s..e forms sta&
put, are the walls and fu=niture of our "boxes," something usually is in front
or beside or bchind them. Other forms, porticularly animate ones, are on the

move. The problem for the infant i's one of keeping track of such things, in-

sight, out-of-sight, in srace-time., The problem for the infant, and for us,

SR
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is to know whether what is seza how, was scen awhile ago, will be scen soon is

the same or different, is the sawe or similar.

So much for clarity. While the phenomena I have discussed are orderly,
their meaning remeins to be determined. I'11l close by presenting some provi-
sional thoughts on how to interpret what I have presented to you.

I would like to think that I have given you re;son to believe in the
viability of Piaget's hypothesis that somevhere belween 6 and 9 months” infants
come to a new level of awareness of objects--the successive appearancqs'in time

. 4
and space of bbjects are scen as connggted albeit Qiffﬁsely. The TeCompte and’
Gratch (1972) and Saal (1975) studies ségw that 9 nonth olds have a real but
confused sunse that the specific toy that disappears in one placé should re-
appear in that place. The AB studies sugg;st_that the sense of connectednéss
also involves spatial COnfusioﬁ;. The Schaffer, Greenwood, and Parry study
(1972) scems to support this gencralization. At 8 and 9 months of ‘age, infants
treated the suddenly oppearing héﬁ'objcct warily, implying that thﬁy had a
/senSQ of what was to be eXpectthand ié was violated. But what doecs Piaget's
hypothesis really entail and isn't there strong contrary avidence provided
by Bower's (197h) many studies Of much younger infunts?

As to the contrary evidence,. I don't think it is ;ompelling. I had hoped
to come before you to lalk aboul o study by a student, Muriel Meicler. She
intends to examine the reaction of 5 and 6 month old infants to a trick in a
visual tva;king sitnation much like that enployed by ?ower and his group.

Unfortawmately, she has run into an unspeakable apparalus problem. Therefore,
« |

!
1 have no direct cvidence that infants of that age and younger do not know

obout the permanence of objects when they simply watch objects track behind
a screen. However, I can say that there is reason to doubt the evidence that
young jnfants do know about the permancnce of objects on a visual level and

scmehow lose it when they have tu coordinate vision and touch. In particular,

023 o
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one mojar study, that of Bower, Broughten, and Moore (1971), had wajor pro-
cedural flaws which I have de;;ilcd elseithere (in press). Gardner (197L) also
reported that &oung infants will be distféssgd and will search for the missing
object when they are tricked in a tracking situation.  Her study does not
suffer from the prosciural flaws of the érior stﬁdy,/but her observations wertc
not made in such o manner that one can demonstrate that the infonts were not
simply reacting to, in Pioget's terms, "picture changes."

‘The issue is an imporﬁant one and has to be seftled by direct investi-
gation. Further the contraversy serves to focus attention on the role of
action. Smillie (1972) has cbly pointed out that the Piaget of the infancy
bqoks certainly underestimated the amount of _vent structure -that very young
infants are able to attend to viéually. But even if we grant the possibility
that Pioget is right in asserting that infants move from a "pictorial" to a
pre-object conceptual to an cbject concéptuél level of awareness, is the elcb-
oration and coordination of action schemes the mechanism responsitic for this
course of development? Clearly action has Something to do with the course
of deyelopment. The great increasc in inf.nts! sensorimotor re.ourcefulness
thot appears around 6 to 9 months of age plearly,puts them in & position to
know very differant things nbout objects than they could have known in pribr
months. But the key issue is whether the actions are constituitive of.know-
ledge, as Piaget would ?rgue, or whether "The acts of picking up and reaching

reveal certain facts %ﬁout objects; they do not create them." (Gibson, 1966,

p. 27h). ’ //

B I have no aq;y%%s; The study by Evans (1974) of’the AB error, in which he
;ompared observing the toy disappear and reappear at A with finding it at A,
clearly suggests thet Piaéet is wrong in o limited sense. The specific act of
finding ot A does‘not appear to determinc the error. Rather notigg the appear-~

ance-disappearance scquence scems to mark A as the special place. On the other

;
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hand, Finget secms to te trying to use the theme of action to explain something
larger than porticular objucts 'and places. He talks of these as‘specifics,
figurative mettirs, matters highly determined by particular sensory displays.
Piaget is trying tg use the notion of action to zecount for how we order
particul&rit;es, how wc get at‘generalitics, initially of a scensorimotor sort--
the oﬁjcct §n an ordcfed contcxt--i ultimately of a logicrl sort. I presently
cannot do ﬁore than to soy that Pisget, for all of his vagafies of at least
expression, serves us well by keepinz our attention focussed on this key issue--
the developmental relation betwéén the particular pgnd the general.

I shell ciose by cormenting upon what I see as a salutory trend, sparked°

by Piaget's focus on levels of .object awarcness. Piaget came to Tocus on the

e W

particular paradigm of pliying hiding games with infants from a rlch uontext
of obsexrvations of infants in mony settings. My own‘york, and thot of others,
by sticking very closcly to the hiding gome paradigm, contains the sceds of”
creating o world of its own, falsely haloéd by the phrase obauct conceptu.
Thus, I would Jlku Lo nobe the efforts of ﬁvlbn Moure (LyTh) and Kbe«nn aad
Nelson (1974). They have begun tu map out the kinds of placement§ of animate
and inanimate objects in time—syﬁor thet infants ore exposed to at different
times or life. Su;h an ceological mapping is the necessary counterﬁart t2

{
the attempt to map out the growth of the mind and contains the basis *or TeCon-

ciling the wise mt contdicling pousitions of constructionists such as Piaget
v~ < R _

apd veelirts 1ikeé BL.T, and J..0, Gibson.
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Table L .

Relation of Delsy Length and Length of Run of B Trials

in Which § Searches at A: 'Number of Ss

7

Length of Runc(Begins with first B trial)
[ 4

Delay \ .0 1 2 3 o :5 T
. 0 Seconds \ 11 0 O 0 0 1 12
1 Seconds L 1 3 0 0 . L 12

/ .
3 Secounds 3 3 1 0 0- 5 12
~ 7 Seconds 3 1 0 h 1 3 12
Total Ss 22 5 4 % -1 13 48
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. LEVELS OF

6 - Surprise:

5 - Defiuite puzzlemont:

L - Mild puzzlement: v

3 - Noticing toy only:

2 - Recogniftion:

1 - Autcdatic loolk:

TABL

2

2
(o]

PUZ?LDF T SCALL

A s*unn;E\IEBF\appears on the 3ub-

ject's face. Eyes wtdoniaeyebrows
move up, face relaxes, and~mouth
falls open. These f80181 sxpressions
are coupled with such behavionrs as

a freezing of the 00dy, hand stop-
ping in wmid air, and sudden vocali-
zation changes,

A strbng persistent frown appears
on the subject's face. The eye-
brows hnit, the face sobers up,

a tlvhtness appears in the.mouth
and cheeks. The body and the
hand may also respond with a
momentary freeze, but this would
not be as intense and prolonged
as in the case of surprise.
L-weaker, and more fleeting puz-
zlement. A very slight frown '
appears on the subject's face and-
a soboring occurs. There is no
freezing -of ths body or the hand
and the intensity of stare at the
toy is lower. (This category has
a sub-categorly which is rated
when subject shows no frowning
but a vague, c¢onfused, baffled
look, with a )oosenlno of facé
rather than a soberlno up.)

Subject 1ooks at toy carefully
with a long, decided stare. He
may show pleasure or dlsplea ure,
but no indication of bafflement,
puzzlement, or surprise.-

Subject looks at toy with a shorst
stare of re.ognition. He spends
some time to.recognize what is in
the box, but not as long as in
scale point 3.

Sub ject takes a very quick, casual,
automatic look at the toy. He
either hardly sees the toy before
he taaes it out of the box,/or
doés not sven bother to look unt11
he has it out of “he boX.
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‘Solving the puézle:

Focus on the mechanism

of the gmame:

Focus on toy box and

experimenter:-

Focus on lost toy:

Questioning
found:

the toy

Examining the toy:

|

AN

\

Appropriate treatment
of the toy: :

Sterectyped

play with
the toy: :

LEVELS OF INSTRUMENTAL REACTION

the missing toy.

TABLE 3 !

Subject actually finds the knob and
works it to make-toys appear and dis-
appear. . T

Sub ject takes box, and turns it around
in a variety of ways, and gystematical-
ly searches for 8 mechanism.

Sub ject includes both the box and the
experimenter in his attempts to deter-
mine what has happened. He searches
in the box persistently and looks at
the experimentér repeatedly in a ques-
tioning and suspicious manner.

Sub je¢t searches in and around the
box, in washcloth, on the floor for
He mag loolk at
the experimenter, but this is either
a sociable glance,.or ajcomplaining
look, as opposed to'a qustioning,
sugpicious one, as in scale point 6.
Sub ject acts as if he cannot accept
or reject the toy he finds in the
box. He persistently bicks up and
puts .down the toy, questioning its
preéﬁnce in the box. He may look .,
at fhe toy and-the experimentor
in bafflement, and treat the toy as
if it has some "eerie! quality.

Subject recognizes he[is faced with

a different toy, add iactively explores
the properties of th%s thing.

Sub ject treats the téy in a manner
appropriate for that' toy. If he likes
the toy, he plays wﬂth it; if he '
doesn't like it, he jrefuses to take

it or gives it to the experimenter,

or throws it on the{

floor.

Sub ject takes toy aLd either moutlis

it or bangs it, or /he simply holdg %he

toy in his hand doing nothing with' it.
/ ’
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TABIE 4

MEAN FUZZIEMENT AND INSTRUMENTAL REACTIONS

AGE FUZZIEMENT INSTRUMEMAL
(months) Trick 1  Trick 2 k;eaﬁ, Trick 1 Trick 2  Mean
"5 | 3.00 2.83 2.92 2,67 2.50 2.58
9 3.17 2.83 3.00 3.h42 3.33 3.37
12 3.83 3.92 3.88 3.58 3.h2 3.50
18 L.83 4.83 L4.83 4.58 4.33 L. 46
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